Ambient Air Quality Impact Report

West Phoenix Power Plant Unit CC4

Significant Permit Revision #S06-007
June 9, 2006

APPLICANT

Arizona Public Service Company
PO Box 53933, Mail Station 4120
Phoenix, AZ 85072-3933

PROJECT LOCATION

The West Phoenix Power Plant is located at 4606adi¢y, Phoenix, AZ, which lies within
Maricopa County.

With respect to the National Ambient Air QualityaBtlards (NAAQS), this location is
designated as moderate nonattainment for ozoree(gia 182(f) waiver is not recognized in
Maricopa County for New Source Review purposesptieursor pollutants N@and VOC
are regulated for NAAQS purposes). The projea s@tunder the jurisdiction of the
Maricopa County Air Quality Department (MCAQD).

PROJECT DESCRIPTION

Arizona Public Service (APS) filed an applicatiam & significant permit revision for the
West Phoenix Power Plant (WPPP) combustion tunbirite4 (CC4) pursuant to Maricopa
County Rule 210, Section 406 of the Maricopa CouityPollution Control Regulations
(MCAPCR). The purpose of the application is tagewnly the existing short term Lowest
Achievable Emission Rate (LAER) volatile organiargmounds (VOC) emission limit for
CCA4.

The Combined Cycle Combustion Turbine CC4 is a Géridectric (GE) Model PG7121
(EA), or Frame 7EA combustion turbine. The comiaumsturbine has a nominal output of
80 MW, and a heat input capacity of 944.4 mmBtath73°F. The combustion turbine
includes an inlet air filtration system, naturas gael system, dry low NOx combustors, an
18,000 volt generator, lubricating and hydraulicsystems, and a state of the art control
system. Because this is a combined cycle unituitiene is equipped with a heat recovery
steam generator (HRSG) to recover energy fromdohexhaust gases of the turbine. Steam
from the HRSG is used to produce additional elecemergy in a 50 MW steam
turbine/electric generator set. To provide addaioelectric capacity for peak power
requirements, the HRSG is equipped with duct bsméh a maximum heat input rating of
40 mmBtu/hr. To control carbon monoxide (CO), pandsibly VOC emissions, the HRSG
is also equipped with an oxidation catalyst system.
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The permit revision application seeks only to imaseethe short-term (Ib/hr) VOC emission
limit for unit CC4. APS is not seeking any revisito the annual VOC emission limit (cap).
The revision to increase the short-term VOC liimitCC4 is necessary because the existing
permitted limit has not been achievable on a reutiasis.

APS proposed to increase the VOC limit for CC4 frtb@6 Ib/hr (0.00133 Ib/mmBtu) to 2.4
Ib/hr (0.0025 Ib/mmBtu) for normal operations withoperation of the duct burner and from
1.54 Ib/hr (0.00156 Ib/mmBtu) to 2.8 Ib/hr (0.00BBnmBtu) for normal operations with
operation of the duct burner, all limits based anlbng 3-hour average. These increased
limits were derived by APS from an assessment bfexable LAER for similar units
(GE7EA) and supporting data from source tests ccteduon CC4.

MCAQD has reviewed the APS application and suppteaienformation for the permit
revision and concluded that the permit should bésegl to the following limits (slightly
lower than proposed by APS):

Without duct burner: 2.27 Ib/hr (0.0024 Ib/mmBtsl methane), rolling 3-hour
average
With duct burner: 2.65 Ib/hr (0.0027 Ib/mmBtu asthane), rolling 3-hour average

For reference, the above emission limits can atésexpressed in terms of concentration in
the exhaust stream. If one assumes that the atigiass emission rates in the original
permit are also as methane, the emission limits@ngerted to the following:

Current emission limit for turbine only: 0.0013%rhmBtu which converts to
1.0 ppmvd at 15% oxygen

Current emission limit for turbine plus duct burster0.00156 Ib/mmBtu which
converts to 1.2 ppmvd at 15% oxygen.

Proposed emission limit for turbine only: 0.00d4mimBtu which converts to
1.8 ppmvd at 15% oxygen

Proposed emission limit for turbine plus duct busne0.0027 Ib/mmBtu which
converts to 2.0 ppmvd at 15% oxygen.

EMISSIONS FROM PROJECT

Although the short term (i.e., 3-hour average) V@fiission rate (in terms of pounds per
hour) is being revised for CC4, APS is not seekamgl this permit revision does not change
the facility-wide emission limits on an annual Isasihe annual facility-wide VOC emission
limit remains as specified in Table 1 of the exigtpermit, 56.1 tons per year.

NSR
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In accordance with MCAPCR 210, Section 406 thismpierevision is a significant revision
since an emission limitincrease is being requesi®is emission limit increase only affects
the short term VOC limit (no change to annual Ishénd is a result of an inability of CC4 to
achieve the existing permit limit on a routine l3asi

The facility was previously permitted as a majordifiocation to an existing major source in
accordance with MCAQDR 240 in which New Source ReviNSR) was conducted
resulting in VOC emission offsets and LAER limif§he requested change is not a major
modification as defined by MCAQD Rules 100 or 24d therefore Rule 240 does not apply
to the requested significant permit revision (ne.additional NSR is required and NSPS
remains unaffected). However, this does not alevithe facility from meeting the
applicable regulations, including the LAER requients of Rule 240 Section 305.

LAER

The original permitted LAER VOC limits for CC4 weestablished based on an assumed
uncontrolled emission rate and assumed 30% redudificiency from the oxidation
catalyst. Based on source emission tests of theudd, the limit has not been achieved on
a routine bases. In addition, no other similaediunit appears to have as stringent of a
limit as CC4. CC4 is subject to LAER since it misthe ozone non-attainment area of
Maricopa County. A four-step process was usedrioesat a revised LAER emissions limit
applicable to CC4:

1. Review of the U.S. EPA’'s RACT/BACT/LAER Clearingtsai (RBLC) for
combustion turbines and duct burners.

2. Review of the California South Coast Air Quality Magement District (SCAQMD)
and California Air Resources Board (CARB) BACT akER permitting decisions
for combined cycle combustion turbines and duchérs.

3. Comparison of the RBLC, SCAQMD, and CARB permittitigcisions to actual
source test data from CC4 for the combustion terlaimd duct burners.

4. Selection of a permit limit representative of LAEJR the CC4 combustion turbine
and duct burners.

In the above steps, both LAER and BACT permittiegidions were evaluated. This is due
to the fact that APS has already installed a catabyxidizer. To date, no post-combustion
emission control system other than a catalytic iaeidhas been shown to be feasible for
VOC control, regardless of cost. Catalytic oxid&zleave been installed both for BACT and
for LAER. Therefore, there is essentially no difiece between BACT and LAER decisions
if the facility has a catalytic oxidizer.
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RBLC Information

Attachment 1 is a copy of “Appendix A” provided BYS as part of its permit revision
application. The data in Appendix A were spot éleelcand it appears to be an accurate
summary of RBLC permitting decisions for naturas-gaeled combustion turbines.

Table 1 of Appendix A is a list of gas turbine esn limit determinations in the RBLC,
both large and small and simple as well as comligek units. Table 2 is a subset of Table
1, and s a list of RBLC combined cycle (only) grigss than 140 MW in size. Simple cycle
units were excluded from further consideration ttusignificant difference in physical
operation of a simple cycle turbine and a combicyle turbine. Simple cycle turbines
attempt to extract as much energy as possible &smgle expansion of hot gases, while a
combined cycle system extracts energy from bothsthgle hot gas expansion and the
remaining heat in the exhaust gases. Therefagesithple cycle and combined cycle units
operate at different temperatures, air flow rad@s] pressures.

In addition to eliminating simple cycle turbinestn further consideration, units larger than
140 MW were also excluded. The CC4 unit is a Gartelectric model 7EA with an ISO
Base rating of 84.4 MW. (ISO ratings are a stathdaethod of specifying energy output at
sea level pressures, 59 degrees F, and 60% reftatmlity. 1SO ratings do not necessarily
indicate the actual energy output that will be agbd under site-specific conditions.) The
next larger General Electric model is the 7FA. TR& units have an ISO rating of 171.7
MW. Westinghouse and other turbine manufacturave la similar size distinction among
units.

Most of the combined cycle combustion turbinesahatl over the last several years are the
General Electric 7FA or newer units (or equivaleom other manufacturers). These units
are on the order of 170 MW or larger. Each gemaraif combustion turbine (designated
with the letters E, F, G, etc.) are designed tmbee energy efficient with lower emissions.
This is generally achieved by increasing the coribastemperatures and operating
pressures. Combustion temperatures and pressergsreerally limited by the strength of
the metals and ceramics that can be used in thméur As advances in materials occur, the
units can be made larger and more efficient.

According to the General Electric publication #GB®F1E, the firing (combustion)
temperature of the 7EA unit is about 2,000 degFeeshile the 7FA unit is about 2,400
degrees F. Higher temperatures mean more effidiezit combustion and less VOC
emissions as they are destroyed in the combustioneps. Accordingly, it is not
representative to compare VOC emission limits foA Tinits to 7EA units. Since not all of
the units in the RBLC database are General Eleetnid in some cases the specific model of
the permitted unit is not listed, a size cutofidD MW was used to represent units that are
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most likely of the 7EA vintage from units that akthe 7FA or larger vintage. As an
example that the 170 MW cutoff represents a bredht fpetween FA-vintage units versus
EA-vintage is the Millenium Power Partners (Massmatts) Westinghouse 501G model
combined cycle combustion turbine. The 501G is ¢heent (2006) most advanced
Westinghouse unit, comparable to the General Ete¢EA units. The Millenium Power
Partners unit is rated at 230 MW, and has a fitergperature of on the order of 2,700+
degrees F. This unit has a heat input rating®342 mmBtu/hour (according to the permit
issued by the Massachusetts Department of Envirotah@rotection); which is nearly
triple the heat input of CC4. Thus the 140 MW é&ufmr all model units appears more than
adequate, and Table 2 of Appendix A represents wmikg less than 140 MW.

To provide justification for the selection of thencbustion turbines that were used to
make equitable VOC emissions comparisons in thet Wiesenix BACT/LAER
Reevaluation Report, APS recently prepared a dontihibat details the design and
performance differences among combustion turbiffdge document compares the GE
7EA turbine, which is the model located at the WRdsbenix Power Plant, and next
generational turbine design, the GE 7FA. Thesenwdels were compared to illustrate
the substantial differences in the design and p@doce characteristics that exist
between different turbine models, and how thedemihces can affect the resultant
emissions. The document explains how the turb@segth and performance differences
cause variances in emissions due to the differencasmbustion techniques and firing

temperatures.

Subsequently, an interest has been expressedimpacison between the West Phoenix
GE 7EA turbine and the Millennium Power Partneen@ns-Westinghouse W501G
turbine. The W501G is considered the current sibtbe-art, advanced technology
combustion turbine. It is the next generationaligie from the F-series turbines. The
design enhancements of the G-series turbines fmtusducing emissions, improving
performance, availability, and reliability, and extling inspection intervals. Specifically,

the major design enhancements of the G-serieneslare the incorporation of steam-

1 Design and Performance Variations of Combustiorbifies
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cooled combustion system components and other addasooling technologies,
enhanced transitions, and improvements in the cesspr, combustor, transition, and
turbine seals. These design enhancements allow8%.G combustion turbine to
operate at a much higher firing temperature andsome ratio, which results in lower

emissions, an improved heat rate, and much highwepoutput.

Both the West Phoenix and Millennium turbines us@@dation catalyst, which is the
current best available control technology for coltitig VOC emissions. The size of the
catalyst at both facilities is essentially the sarffibe Millennium oxidation catalyst is 3.5
inches, and the West Phoenix oxidation cataly8tdsnches. The West Phoenix
oxidation catalyst was originally 2.0 inches, bobter inch was added to see if
additional catalyst would reduce VOC emissions. atiditional catalyst did not have
any discernable effect on the VOC emissions. BatHities also use the same EPA

Reference Method tests for determining VOC comgkan

Table 1 compares the different design charactesisti the 7EA and W501G combustion

turbines.
Table 1
BasleSO Heat Rate TemFIrlng TeriXhaUSt Pressure
Model . (BTU/KWh) P- P !
Rating LHV (Degrees (Degrees Ratio

(kW) F) F)

7TEA 84,360 10,480 2,020 998 12.7

2,700 —
W501G 266,000 8,682 2.8002 1,108 20.1

Table 2 shows a comparison of emissions data dMbst Phoenix 7EA and the

2 The exact firing temperature of the Millenniumidime could not be obtained. Moreover, Siemensiciens
combustion turbine firing temperatures to be prtary information and will only provide a rangetgbical firing
temperatures.
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Millennium W501G combustion turbine.
Table 2
VOC Limits He p Req
Unit [ | at Input ollution uwe_d h dM
b/hr pm b/mmbtu (m Controls Compl_lance ethods
mbtu/hr) Testing
West
Phoenix 7EA ] 0
(curre .26 .0 .0013 o
n) 94 xidation Ann 2
4.4 ually 5a/18
) Catalyst
(propo y 0
sed) 27 .0 .0024
. ] O
Millen K 0 2,5 xidation Onc 2
nium W501G v .0 .0013 34 e 5a/18
Catalyst

As illustrated in Table 2, the Millennium VOC comteation (ppm) and mass emissions rate
(Ib/hr) limits are higher than both the current gmdposed VOC limits for the West Phoenix
7EA turbine. The similarity in the Ib/mmbtu limg due solely to the much high heat input for
the advance technology Millennium turbine. It istg uncertain if the Millennium turbine

would be able to achieve any of its VOC limitstifvere operated at a firing temperature similar
to that of the 7EA. For example, the Millenniumbime could not meet its VOC limit at the
lower-load (50%) compliance test. Compliance washeodemonstrated until the turbine was at

62% load. Furthermore, the Millennium permit ordguired one compliance test. Once the

Millennium turbine was able to demonstrate comméewith the VOC limits, no further VOC
testing of the turbine has occurred. Accordinglis unknown as to whether Millennium could
consistently achieve the current VOC limits witlbsequent and on-going compliance tests,
such as required of the West Phoenix 7EA turbine.
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Table 3 of Appendix A is a listing of combined ayalnits smaller than 140 MW for
which the RBLC indicates the emission limit wasafied as LAER. However, as
shown in Table 2, some BACT permitting decisionthe RBLC database have resulted
in emissions limits lower than those reported a&RA Table 2 includes both LAER and
BACT permitting decisions. Therefore, Table 2his tnost relevant for evaluating
RBLC emission limits.

As shown in Appendix A Tables 2 and 3, the RBLOhpieted emission limits do not all
have the same units. Therefore, to compare emisisnits, the following methods were
used to calculate an equivalent emission limitanms per million Btu.

1. To estimate the equivalent emission rate in poyaadsnillion Btu for permit limits
reported in parts per million:

E= CiKF¢ (20.9)
20.9- %Q
where, E= VOC pollutant emission rate, lb/mmBtu
Ch= Hourly average VOC concentration as limit, ppmvd
F.= 8,710 dscf/mmBtu (Natural Gas)
%0, = 15.0 Oxygen concentration, percent by volume.

K= 8.13x10 Ib/dscf-ppm VOC (as ethane)

As an example, 2.0 ppmvd VOC at 15% oxygen conterts0050 Ib/mmBtu as ethane.

The same 2.0 ppmvd VOC converts to 0.0027 Ib/mnaBtmethane. This is due to the fact
that the ppm is volume to volume, independent eftyipe of gas. However, on a mass basis,
the molecular weight of methane is 16, while ethar8). Therefore, for the same ppm, the
mass of methane is 16/30 times the mass of ethatiee same 2.0 ppmvd VOC was

reported as propane, the mass rate would be 0l60viBtu, because the molecular weight
of propane is 44, so the mass of propane is 44@&00f ethane.

Source tests are often reported as methane, soesetisnethane, and sometimes as propane.
However, rarely do the reported RBLC limits specifg mass reporting parameter.
Therefore, the unit conversions for the RBLC datgienmade as ethane, the midpoint
between methane and propane. Note that this ceioveonly applies when the RBLC
emission limit is in terms of ppmvd.

2. To estimate the equivalent emission rate in poynedsnillion Btu for permit limits
reported in pounds per hour and a throughput redont MW, the unit heat rate was
assumed to be 10,000 Btu per kWh. The megawatgraias converted to mmBtu/hr
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with the following formula:
mmBtu/hr = MW x 10000 Btu/KW-hr x 1000 KW/MW x 1 nBtu/1¢ Btu

. To estimate the equivalent emission rate in pogeaadsnillion Btu for permit limits
reported in pounds per hour and a throughput redont mmBtu/hr (or throughput
converted to mmBtu/hr as noted above), the equiv@mission rate is calculated as
follows:

Ib/mmBtu = Ib/hr divided by mmBtu/hr.

The following Table VI-1 was extracted from AppexdiTable 2 (for combustion turbines)
and Appendix A Table 4 (for duct burners) in ortesummarize the most stringent permit
limits in the RBLC. The listis shown in ascendorder by VOC permit limit in equivalent
units of Ib/mmBtu. Review of each unit on thig ligas conducted starting with the most
stringent emission limit. If the permit limit hatbt been demonstrated achievable (for
example, the unit had not yet been constructedsteliminated from further consideration.
The most stringent emission limit that has beenalestrated achievable was then used in
the next steps.

Although the most relevant parameter for emissamtsenvironmental impact purposes is a
mass emission rate (e.g., Ib/hr or Ib/mmBtu), mEes, the ppmvd value is used to report
emissions and limits. Therefore, in Table VI-lcadumn has been added to reflect the
equivalent limit in terms of ppmvd. All of the ession limits in Table VI-1 were reported
by the RBLC in terms of mass. Since the most commaporting format is “as methane” at
15% oxygen, in order to convert the mass emisstesito ppmvd, it was assumed that the
mass emission rates were “as methane” and 15% oxyge
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Table VI-1

LAER Summary and Justification

RBLC | FACILITY NAME STATE REGION PERMIT PROCESS NAME THRUPUT | EMISSION UNITS EQUIVALENT | EQUIVALENT CASE-BY- JUSTIFICATION
ID DATE UNITS LIMIT LIMIT, LIMIT, ppmvd CASE FOR
Ib/mmBtu @ 15% 02 BASIS ELIMINATING
FROM
FURTHER
CONSIDER-
ATION
Combustion Turbine LAER Review
TX- WEATHERFORD TX 6 03/11/02 (2) GE7121EA GAS 1079 2.00 LB/H 0.0019 1.42 NOT CON- Not Constructed
0351 ELECTRIC GENE TURBINES, S 3&4 MMBTU/H STRUCTED
FL- KISSIMMEE FL 4 12/21/99 | TURBINE, NATURAL 869 2.00 LB/H 0.0023 1.72 BACT-PSD Only 1 source
0078 UTILITY GAS, UNIT 2 MMBTU/H test -Not shown
AUTHORITY to be achieved
on a routine
basis
TX- FREEPORT TX 6 06/26/98 | TURBINE/HRSG W/O 84 MW 2.04 LB/H 0.0024 1.79 Other Case- Most Stringent
0259 CONGENERATION DUCT BURNER by-Case Applicable to
FAC CC4
TX- CR WING TX 6 10/12/99 CASE I: TURBINE E-1 90 MW 2.20 LB/H 0.0024 1.79 Other Case-
0321 CONGENERATION FIRING GAS W by-Case
PLANT
TX- HIDALGO ENERGY TX 6 12/22/98 (3) EXIST GAS 90 MW 2.20 LB/H 0.0024 1.79 Other Case-
0323 FACILITY TURBINES, PHASE | by-Case
IN- MIRANT SUGAR IN 5 07/24/02 | TURBINE, COMBINED 1491 0.0025 LB/MM 0.0025 1.87 BACT-PSD
0114 CREEK LLC CYCLE, NATU MMBTU/H BTU
CA- VALERO REFINING CA 9 01/11/00 | COMBUSTION 102 MW 0.0025 LB/MM 0.0025 1.87 LAER
0950 COMPANY TURBINE, COMBINED (Note 1) BTU
GA- GEORGIA POWER GA 4 08/09/99 | TURBINE CT 1-16, 978 0.0030 LB/MM 0.0030 2.24 BACT-PSD
0079 CO.-JACKSON NATURAL GAS) MMBTU/H BTU
Duct Burner LAER Review
MN MANKATO MN 5 12/04/03 DUCT BURNER, 2 EACH | 800 3.40 PPMVD 0.0085 3.40 NOT Not Operating
0054 ENERGY CENTER MMBTU/H @ 15% OPERATING
TX- EAST REFINERY TX 6 08/21/02 HRSG, NO.1 & 2 (2) 255 2.40 LB/H 0.0094 7.03 OTHER Most Stringent
0390 MMBTU/H Applicable
TX- ATOFINA TX 6 04/22/99 DUCT BURNER (2) 317 0.0100 LB/MM 0.0100 7.47 BACT-PSD
0414 PETROCHEMICALS MMBTU/H BTU
POR

Note 1: The RBLC reported the Valero unit emissian 2.0 Ib/hr. However, the actual permit spegifi.002515 Ib/mmBtu. That value was used.

Page 10




Table VI-1 indicates that the most stringent petediemission limit for smaller combustion
turbines is 0.0024 Ib/mmBtu (or 1.8 ppmvd at 15%g®n), and for the duct burner is
0.0094 Ib/mmBtu (or 7.0 ppmvd at 15% oxygen).hége limits were applied to CC4, the
combined (turbine plus duct burner) emission rateld be as follows:

0.0024 Ib/mmBtu x 944.4 mmBtu/hr turbine + 0.00841mBtu x 40 mmBtu/hr Duct burner
= 2.27 Ib/hr turbine + 0.38 Ib/hr duct burner =216/hr (2.0 ppmvd @ 15%

If the 2.65 Ib/hr were converted to an overall IbiBtu value, it would be:

2.65 Ib/hr divided by (944.4 + 40) mmBtu/hr = 0.00B/mmBtu (2.0 ppmvd @15% D
combined turbine and duct burner.

As noted, the RBLC information does not indicateetiler or not the most stringent
emission limits reported were as methane, ethamgppane. Since methane tends to be the
most common reporting parameter (see discussidiowimlg regarding CARB and
SCAQMD), it will be assumed that the two most ggent RBLC emission limits are “as
methane”.

SCAQMD and CARB Information

The SCAQMD web site for BACT decisions was examittedietermine the emission limits
that the SCAQMD had recently permitted for combarstiurbines. (In the SCAQMD,
BACT is equivalent to LAER). Eleven permit decissowere recorded in the BACT
database for combustion turbine BACT decisions nfiahe 2001 to 2004. However, none
of the permit decisions were made for the smallemeésal Electric EA combustion turbines.
The VOC permit limits ranged from 1.0 ppmvd to @@invd, and averaging times from 1-
hour to 24-hour. The limits were established foesfihghouse F and G models, General
Electric FA models, one ABB GT-24 model, and onstéin GTX100 model. Of the eleven
permits, 4 had a permit limit of 1.4 ppmvd (at 15%ygen), 3 had a permit limit of 1.0
ppmvd, and 4 had a permit limit of 2.0 ppmvd. B@AQMD data are all reported “as
methane.” A limit of 1.4 ppmvd converts to 0.0088nmBtu as methane. A permit limit of
2.0 ppmvd converts to 0.0027 Ib/mmBtu as methane.

The CARB has published guidance for combustionimerBACT decisions. (The CARB
BACT decisions are equivalent to LAER). This guida suggests a 2.0 ppmvd, 1-hour
average emission limit for BACT, equivalent to @@0b/mmBtu as methane. The guidance
value is based on an uncontrolled emission rade0gppmvd and an assumed 50% emission
control from a catalytic oxidizer. However, revievthe CARB BACT/LAER database
shows that where there was a catalytic oxidizetallesl, only 5 to 10% VOC emission
reduction was assumed.

The CARB permit decision database indicated emmdsiats from 0.6 ppmvd to 18 ppmvd.
Only one permitting decision was for a General Eied-rame EA, the SEPCO facility
permitted by the Sacramento Air Quality Managenfistrict. The emission limit for the
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SEPCO facility was reported as 3.7 pounds per bombined total for the turbine and duct
burners. The SEPCO facility is rated at 920 mmiBthkat input to the turbine and 362.1
mmBtu/hr for the duct burners, a total of 1282.1Btuheat input. The total emission rate
can be converted to 0.0029 Ib/mmBtu (2.2 ppmvdiHeturbine plus duct burners (3.7 Ib/hr
divided by 1282.1 mmBtu = 0.0029 Ib/mmBtu). Thassion rate was based on an assumed
5% VOC destruction efficiency in the catalytic oxiek. However, the SEPCO facility was
not built, so it is not clear whether those emisdimits could be achieved. It is not known

if the VOC mass was reported as methane, as etbaas, propane. Since the unit was
permitted in California, and CARB guidance repertgssions as methane, it is assumed that
the SEPCO permitted limit was also “as methane.”

In summary, CARB guidance specifies a BACT limit the combustion turbine of 2.0
ppmvd, 1-hour average, equivalent to 0.0027 Ib/mn#Btmethane. SCAQMD and CARB
permit decisions are consistent with the guidaaltkough some of the larger, more modern
units (General Electric FAs and similar size Wegtiouse units) have been permitted at
lower emission rates. Although the SEPCO faciligs not built, it was permitted at 0.0029
Ib/mmBtu (probably as methane) for the total of baistion turbine and duct burner. It
appears that the RBLC data are at least as sttirnifjeat more stringent than the CARB and
SCAQMD permitting decisions.

Unit CC4 Source Emission Tests

Tables VI-2 (without duct burners) and VI-3 (withad burners) show the source test results
for VOC from CC4 at high load. (Only high load uéis were evaluated since the annual
source test requirements in the permit are for lngt). The source test results show a wide
variability (0.0001 to 0.0019 Ib/mmBtu as metham@png the individual 1-hour runs for the
turbine without duct burners. Table VI-2 showst ttee current permit limit of 0.00133
Ib/mmBtu cannot be reliably met. For the turbimdyothe average of the 13 runs is 0.0009
Ib/mmBtu (0.7 ppmvd at 15% oxygen), with a stand#ediation of 0.0006 Ib/mmBtu (0.5
ppmvd). Based on these data, a 1-hour limit 00210Ilb/mmBtu or 1.6 ppmvd at 15%
oxygen (i.e., 0.009 + 2 standard deviations) welbchieved 95% of the time, and a 1-hour
limit of 0.0027 Ib/mmBtu or 2.0 ppmvd at 15% oxygeiti be achieved 99.7% of the time
(i.e., 0.009 + 3 standard deviations).

Table VI-3 shows the results with both the comlmursturbine and duct burners at full load.
The average of the nine 1-hour runs is 0.0014 |Btongl.1 ppmvd at 15% oxygen), with a
standard deviation of 0.0004 Ib/mmBtu (0.3 ppmvils® oxygen). Based on these data, a
1-hour limit of 0.0022 (1.6 ppmvd at 15% oxygen)ulgbbe achieved 95% of the time, and a
limit of 0.0026 (1.9 ppmvd at 15% oxygen) woulddmhieved 99.7% of the time. It is not
too surprising that the source test data indideteedmissions with duct burners are about the
same as without duct burners. This is due todbethat the heat input of the turbine alone
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is 944.4 mmBtu/hr and the duct burners add onlgn#Btu/hr to the total heat input (only
about 4% of the total). Therefore, the duct burgrtribution to the total emissions is
relatively small.

Table VI-2 - Normal Operation (Hi Load) Without Duct Burners

RUN NUMBER
TEST DATE POLLUTANT 1 2 3 4 AVERAGE LIMIT
August 2001 VOC (Ib/hr) 2.50 0.64 0.32 0.34 0.95 1.26
VOC (Ib/mmBtu)
as propane 0.0027 0.0007 0.0004 0.0004 0.0011 0.00133
VOC (Ib/mmBtu)
as methane 0.0010 0.0003 0.0001 0.0001 0.0004 0.00133
\VOC (ppmvd @ 15% O2) 0.75 0.22 0.07 0.07 0.30
October 2001 VOC (Ib/hr) 1.70 0.80 0.27 0.92 1.26
VOC (Ib/mmBtu)
as methane 0.0019 0.0009 0.0003 0.0010 0.00133
\VOC (ppmvd @ 15% O2) 1.42 0.67 0.22 0.75
August 2004 VOC (Ib/hr) 1.29 1.53 1.33 1.38 1.26
VOC (Ib/mmBtu)
as methane 0.0014 0.0017 0.0015 0.0015 0.00133
\VOC (ppmvd @ 15% O2) 1.05 1.27 1.12 1.12
September 2004 VOC (Ib/hr) 0.49 0.49 0.55 0.51 1.26
VOC (Ib/mmBtu)
as methane 0.0006 0.0006 0.0007 0.0006 0.00133
VOC (ppmvd @ 15% O2) 0.45 0.45 0.52 0.45
Table VI-3 - Normal Operation (Hi Load) With Duct B urners
RUN NUMBER
TEST DATE POLLUTANT 1 2 3 AVERAGE LIMIT
October 2001 \VOC (Ib/hr) 0.92 1.12 1.31 1.12 1.54
VOC (Ib/mmBtu) as methane 0.0010 0.0012 0.0015 0.0013 0.00156
\VOC (ppmvd @ 15% O2) 0.75 0.90 1.12 0.97
June 2003 VOC (Ib/hr) 1.39 0.59 1.52 1.17 1.54
VOC (Ib/mmBtu) as methane 0.0014 0.0007 0.0017 0.0013 0.00156
VOC (ppmvd @ 15% O2) 1.05 0.52 1.27 0.97
September 2005* \VOC (Ib/hr) 1.53 1.23 1.41 1.39 1.54
VOC (Ib/mmBtu) as methane 0.0017 0.0016 0.0018 0.0017 0.00156
\VOC (ppmvd @ 15% O2) 1.27 1.20 1.35 1.27

* Method 18 methane concentrations were subtraected these numbers resulting in emission rates atar zero.
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Sdlection of LAER Emission Limits

The above analysis leads to the conclusion thatR.Af CC4 VOC should be established at
0.0024 Ib/mmBtu (1.8 ppmvd at 15% oxygen) withouttdourners, and 0.0027 Ib/mmBtu
(2.0 ppmvd at 15% oxygen) with duct burners, regmbets methane, rolling 3-hour average,
to be confirmed through annual source emissiomtessing Method 25A. These values are
based on the RBLC data; and are supported by tiRBIBBACT/LAER database, SCAQMD
permitting decisions, and source test data for 6@t the last 4 years as follows:

1.

The RBLC most stringent emission limits for unhg tsize of CC4 are 0.0024
Ib/mmBtu (1.8 ppmvd at 15% oxygen) for turbinesw@oand 0.0094 Ib/mmBtu

(7.0 ppmvd at 15% oxygen) for duct burners alohgplying these limits to CC4

results in the following emission rates:

0.0024 Ib/mmBtu x 944.4 mmBtu/hr turbine + 0.00BArimBtu x 40 mmBtu/hr
Duct burner = 2.27 Ib/hr turbine + 0.38 Ib/hr doatner = 2.65 Ib/h{2.0 ppmvd at
15% oxygen)

If the 2.65 Ib/hr were converted to an overalinbiBtu value, it would be:

2.65 Ib/hr divided by (944.4 + 40) mmBtu/hr = 0.@0B/mmBtu combined turbine
and duct burnef2.0 ppmvd at 15% oxygen)

The revised CC4 limit for the turbine alone (0.0024nmBtu or 1.8 ppmvd at
15% oxygen) is less than the CARB guidance (0.002@mBtu as methane or
2.0 ppmvd at 15% oxygen, 1-hour average). Althotigdte are some units
permitted by SCAQMD with values less than the re¢i€C4 limits, those units
were of the FA model and much larger than (and tlmisepresentative of) the
smaller CC4 EA model.

The revised CC4 limit for the turbine and duct mrrocombined is less than the
SEPCO permitted value of 0.0029 Ib/mmBtu (2.2 pprawvii5% oxygen) for a
General Electric EA model unit.

The revised CC4 limits are within the 95% to 99.Géafidence level of actual
test data from CC4, thus indicating that the reVi§€®C4 limits are likely
achievable at CC4.

A 3-hour average is used for the revised CC4 eomskinits since the actual
source test data indicate a significant hour torh@uiation (a factor of 10
variability in three 1-hour runs taken consecuiyel

The emission limits are specified “as methane’dacnsistent with the majority
of source test results and the CARB and SCAQMD pdimits.

Method 25A is specified as the applicable sourserteethod for VOC since it
has been demonstrated that Method 25 is not relizdbw about 50 ppmvd (per
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CARB BACT guidance). Method 25A is consistent wiitle CARB guidance.
BACT

A BACT review is not applicable for this permit is®n since only short-term VOC
emission limits are affected and since the facibtjocated in an area designated as non-
attainment for ozone (i.e. LAER is applicable iast®f BACT for VOCs).

AIR QUALITY IMPACTS

The proposed permit revision only affects the skenh VOC emission rate from CCA4.
Based on EPA and MCAQD guidance and previous dé&tatmans, a separate air quality
impact analysis is not considered necessary ferréhvision to VOC emission rates, as
further discussed below.

A) Potential Ozone Impacts

The MCAQD and USEPA Region 9 approved modelingquoitfor the 1999 West
Phoenix Expansion project discussed why modeliradyaes were not required for VOC
emission increases even though VOC is an ozoneis@c This is because it is known
that regional ozone concentrations are not sigatily affected by emissions from an
individual source, especially when the emissiorsless 2.7 pounds per hour (less than
65 pounds per day). Also, when unit CC4 was oaljyrpermitted as part of the West
Phoenix expansion, the potential annual VOC enmsisioreases were offset by a greater
level of emission decreases (an offset ratio oft}).id the allowable offset area (defined
as the nonattainment area). . Therefore, no agaling analyses for VOC/ozone were
required in the original permit application. Sirthes permit revision does not change the
annual emissions nor the offset requirements ayraalieved, there is no basis for ozone
impact modeling associated with this revision.

The USEPA Emission Offset Interpretative Rulingdified at 40 CFR Part 51 Appendix
S, and the USEPA Emissions Trading Policy Statenperlished at 51 FR 43829,
December 4, 1986, describes the federal modelipginements for nonattainment air
guality impact analyses. For the nonattainmenupaits PM10, SO2, and CO, an air
guality modeling analysis is typically required owever, according to this USEPA
guidance, offsets for VOC and N@nay be obtained anywhere within the nonattainment
area in the broad vicinity of the proposed new seuand modeling is not required. This
is because area-wide ozone andyNOncentrations are not as dependent on specific
individual sources and locations.

The USEPA Guidelines for Air Quality Modeling alsgefly discuss VOC/ozone
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modeling in Section 5.2.1. EPA states that sinmhadf ozone formation and transport is
a highly complex and resource intensive exercigetypically applied to assess the
impact of an individual source on regional ozoneoemtrations. There are no standard
USEPA approaches for an individual source ozoneetogl analysis.

Accordingly in light of the above, no ozone impawtdeling is required.
B) Potential Hazardous Air Pollutant Ambient Impacts

Since the VOC emissions contain some hazardopskitant (HAP) compounds, a review
of the original Arizona Ambient Air Quality Guidek (AAAQG) analysis was conducted to
evaluate whether the revised short term emissiamddvaffect the original conclusions
regarding AAAQG impacts from the West Phoenix i&gil This review was limited to
evaluating the original AAAQG impact analysis sutted with the original 1999 application
for the West Phoenix expansion, including the adaliof CC4. and for which the current
permit was issued. Only VOC compounds) were evatlaSince the revised emission
increase is only for short term VOCs, annual AAA@tpacts and metal AAAQG impacts
are unaffected. Table VIII-1 shows the initial A@& analysis results from the 1999 permit
application. That analysis indicated that the skexm emission levels would have minimal
off-site concentrations as compared with the AAA@Rues (1-hr formaldehyde had the
highest impact of 8.5% of the 1-hr AAAQG).

The original analysis was conducted in a consergdishion by assuming the total facility
emissions from the modified sources (including G@d CC5) are released from a single
stack having the worst-case stack parametersyéisuiing in maximum hypothetical off-
site concentrations. Based on this single stggkoach, the modeled concentrations will
increase linearly with emissions and can therelf@réactored by multiplying the ratio of
revised emission rates over the previous emissates rto obtain updated results. The
analysis indicates that the combined HAP sourcegon rates would have to increase by a
factor of more than ten (11.8) to exceed the AAA@Rue for formaldehyde (the leading
indicator).

The proposed increase in short term VOC emissit@s far CC4 is 1.11 Ib/hr (2.65 Ib/hr -
1.54 Ib/hr = 1.11 Ib/hr). The sum of the origiggllermitted maximum short-term VOC
emission rates for CC4 and CC5 combined is 6.9%.IbT"herefore, the revised emission
limit will increase the combined CC4 and CC5 enaissiby a factor of only 1.16 ([6.92 Ib/hr
+1.11 Ib/hr}/6.92 Ib/hr = 1.16). Therefore, tle®ised emission increase will still result in
off-site impacts well below AAAQG values, with foatdehyde having an estimated impact
increasing from 8.5% to 9.9% of the 1-hr AAAQG walu
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Table VIII-1 Modeling Results for affected AAAQG campounds
Original Modeled
Ambient Factored Ambient AAAQG
AAAQG Compound Concentration Concentration (ug/m3)
(ug/m3) (ug/m3)
1-Hour | 24-Hour| 1-Hour 24-Houl 1-Hour| 24-Hqur
Acetaldehyde (1) 110 0.28 1.2 0.37 230( 1400
Acrolein (1) 0.4 0.1G 0.5 0.4 6.7 2
Benzene (1) 0/2 0.05 0.2 0.04 630 51
Formaldehyde (1) 117 0.45 2.0 0.57 20 12
Naphthalene (1) 0i0 0.01 0.0 0.01 630 400
Toluene (1) 1.1 0.29 1.3 0.34 4700 3000
Xylene (1) 0.4 0.1G 0.5 0.1 550( 3500

IX.  ADDITIONAL IMPACT ANALYSIS

The permit revision is not major modification und&CAPCR Rule 240, and thus the requirements
for an additional air quality impact analysis pwastito Rule 240 Section 508 do not apply.
Nevertheless, the proposed permit revision doeschange the impact analysis previously
conducted with respect to growth, visibility, spNegetation, and endangered species.

X. REGULATORY STREAMLINING

The proposed significant permit revision will nifeat the applicable regulations, including
SIP and NSPS requirements, for which the mosiggnconditions are already contained in
the permit. The permit file contains a discussibeach of the applicable requirements and
how the requirements have been streamlined to@ssuaformance with the most stringent
requirement.

XI. CONCLUSION

Based on the information supplied by Arizona PuBkevice, and on the analyses conducted
by the Maricopa County Air Quality Department, MCB@as concluded that the current
permitted VOC limits are not achievable on a roaitiasis and should be revised for Unit
CC4 as follows:

Without duct burner: 2.27 Ib/hr (0.0024 Ib/mmBtsl methane), rolling 3-hour
average
With duct burner: 2.65 Ib/hr (0.0027 Ib/mmBtu asthane), rolling 3-hour average
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The revised permit limits will be in terms of a rmagmission rate (Ib/hr and Ib/mmBtu).
However, for reference, the 0.0024 Ib/mmBtu as @ar@hlimit for the turbine alone is
equivalent to 1.8 ppmvd at 15% oxygen. The 0.002vmBtu as methane limit for the
turbine and duct burners combined is 2.0 ppmvdb&t bxygen.

This increase will not affect the SIP goals for meattainment (i.e., reasonable further
progress) since there is no change to annual emssind emission offsets were already
obtained for Unit CC4 at a ratio of 1.2:1. TherefoMCAQD intends to issue a revised
permit to Arizona Public Service.
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“‘“APPENDIX A” SUBMITTED WITH THE ARIZONA PUBLIC SERV ICE
APPLICATION FOR PERMIT REVISION
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